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Description

FIELD

[0001] Embodiments described herein generally dis-
close product delivery mechanisms for vending ma-
chines. Specifically, embodiments described herein re-
late to product delivery mechanisms that include a pro-
duct retrieval assembly that is movable within the vend-
ing machine and that is configured to drive an advancing
assembly onwhich a product is stored in order to retrieve
the product and convey the product to a delivery portal.

BACKGROUND

[0002] Vending machines generally include a housing
that defines a product storage area in which products
available for purchase are stored. The consumer may
provide a payment andmake a product selection using a
user interface of the vending machine. Once the con-
sumer selects a product, a delivery mechanism of the
vendingmachine conveys the product to a delivery portal
of thevendingmachineso that thedispensedproduct can
be accessed by the consumer.
[0003] Various types of delivery mechanisms may be
used to convey products to the consumer. Delivery me-
chanisms may be selected depending on the type of
products to be dispensed, and the cost of the vending
machine, among other factors. Delivery mechanisms
may vary in complexity and may be a significant factor
contributing to the overall cost of manufacturing the
vending machine.
[0004] While it is generally desirable to minimize man-
ufacturing costs, it is important to ensure that the delivery
mechanism functions properly to convey products to the
delivery portal for access by the consumer. If the delivery
mechanism fails to retrieve and convey the selected
product to the delivery portal, the consumer may be
unable to access their product and may have a bad
experience. Conversely, the delivery mechanism may
accidentally dispense multiple products, resulting in dis-
pensing of products that have not been paid for and loss
of revenue. The delivery mechanism may add to the
consumer’s overall experience and satisfaction. Some
vending machines may include a delivery mechanism
that is visible by the consumer so that the consumer may
view the delivery mechanism retrieve the product and
carry the product to the delivery portal. Document US
2005/284880 A1 discloses a vending machine.

BRIEF SUMMARY OF THE INVENTION

[0005] The present invention is defined by the ap-
pended independent claims. Advantageous embodi-
ments are defined by the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

[0006] The accompanying drawings, which are incor-
porated herein and form a part of the specification, illus-
trate the present disclosure and, together with the de-
scription, further serve to explain the principles thereof
and to enable a person skilled in the pertinent art tomake
and use the same.

FIG. 1 shows a front view of a vending machine
having a deliverymechanism according to an embo-
diment.
FIG. 2 showsa front viewof product storageareaof a
vendingmachine and a deliverymechanism accord-
ing to an embodiment.
FIG. 3 shows a perspective view of an advancing
assembly of a vending machine according to an
embodiment.
FIG. 4 shows a perspective view of a delivery me-
chanism according to an embodiment.
FIG. 5 shows a front view of a belt-driven x-y me-
chanism according to an embodiment.
FIG. 6 shows a side view of a product retrieval
assembly according to an embodiment.
FIG. 7 showsaclose-up viewof amovable armof the
product retrieval assembly according to an embodi-
ment.
FIG. 8 shows a top-down view of a product retrieval
assembly according to an embodiment.
FIG. 9 shows a schematic diagramof components of
a vending machine according to an embodiment.
FIG. 10 shows a diagram of a product storage area
and memory of a vending machine according to an
embodiment.
FIG. 11 shows an exemplarymethod of dispensing a
product from a vending machine according to an
embodiment.
FIG. 12 shows an exemplarymethod of dispensing a
product from a vending machine according to an
embodiment.
FIG. 13 shows a schematic block diagram of an
exemplary computer system for carrying out opera-
tions of the vending machine according to an embo-
diment.

DETAILED DESCRIPTION OF THE INVENTION

[0007] Reference will now be made in detail to repre-
sentative embodiments illustrated in the accompanying
drawings. It should be understood that the following
descriptions are not intended to limit the embodiments
to one preferred embodiment.
[0008] Various delivery mechanisms for vending ma-
chines may be used to convey products to the delivery
portal of the vending machine for access by the consu-
mer. Some vending machines may include multiple
shelves or levels each having a plurality of rows of
products, with each row corresponding to a different
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product. Each rowmay have its own deliverymechanism
and motor for advancing the products in that row to the
delivery portal of the vending machine. Such vending
machines that include a motor for each row of products
may require a large number ofmotors, whichmay greatly
increase the cost andcomplexity of the vendingmachine.
Asa result, there isaneed in theart for avendingmachine
thatmay dispense products with reduced complexity and
at a lower cost.
[0009] Some embodiments described herein relate to
a vending machine that includes a movable product
retrieval assembly that includes a drive mechanism for
actuating any of various advancing assemblies on which
products are stored. In this way, each advancing assem-
bly on which products are stored need not have its own
motor to dispense the products. Instead, the product
retrieval assembly moves to the advancing assembly
having the selected product and drives the advancing
assembly to dispense the product. Some embodiments
described herein relate to a vending machine that in-
cludes a plurality of advancing assemblies having con-
veyor belts configured to rotate to advance a product into
a product retrieval assembly when the product retrieval
assembly actuates the advancing assembly.
[0010] Some embodiments described herein relate to
a vending machine 100 that includes a housing 110
defining a product storage area 120 in which products
300 are stored, as shown in FIG. 1. Vendingmachine 100
may be used to dispense any of various products and
merchandise, including but not limited to, packaged bev-
erages, such as canned or bottled beverages, and snack
or food items.Product storagearea120maybeenclosed
within housing 110 so that products in product storage
area 120 are not directly accessible by consumers.
[0011] Housing 110 may include a lower wall, side-
walls, and an upper wall. In some embodiments, housing
110 may be shaped as a rectangular prism. However, in
alternate embodiments, housing 110 may have various
configurations, such as a cylindrical or semi-cylindrical
configuration, housing110maybeshapedasacube,and
may have one or more curved or rounded sidewalls.
Housing 110 may further have a transparent portion
114 configured to allow a consumer to view product
storage area 120 and products 300. Transparent portion
114 may be disposed on a front wall 112 of housing 110.
Transparent portion 114 may be formed from glass or a
transparent plastic material, including for example, poly-
carbonate (e.g., LEXAN), polymethylmethacrylate, or
cellulose acetate butyrate, among others.
[0012] Housing 110 of vending machine 100 may de-
fine a delivery portal 116. Delivery portal 116may provide
a consumerwith access to adispensed product arranged
within delivery portal 116.Delivery portal 116may include
a door 118 for removably covering the delivery portal 116.
In some embodiments, door 118 may lock until a product
is dispensed. When a product retrieval assembly moves
a product 300 to delivery portal 116, the product retrieval
assembly may engage with delivery portal 116 to open

door 118of delivery portal 116 so that product 300maybe
accessed by the consumer.
[0013] Vending machine 100 may include a plurality of
advancing assemblies 150 in the product storage area
120, as shown in FIG. 2. Each advancing assembly 150
may be used to store a particular product. Advancing
assemblies 150maybearrangedononeormore shelves
122 within product storage area 120. Advancing assem-
blies150maybearranged inaside-by-sidemanner soas
to form a plurality of rows 124 on each shelf 122. Advan-
cing assemblies 150 may be configured to move a pro-
duct into a product retrieval assembly 160 when advan-
cing assembly 150 is actuated by product retrieval as-
sembly 160, asdiscussed in further detail herein. Product
retrieval assembly 100 may be movable within product
storage area 120 via an x-y mechanism 170 mounted to
housing 110 of vendingmachine 100, such as by a frame
181. X-y mechanism 170 may move product retrieval
assembly 160 to a location of any advancing assembly
150 or to delivery portal 116.
[0014] Embodiments described herein primarily refer
to the advancing assemblies 150 having conveyor belts
154, as shown in FIG. 3. However, in alternate embodi-
ments, other typesofadvancingassembliesmaybeused
that are capable of advancing a product from shelf 122
onto product retrieval assembly 160 (see, e.g., FIG. 2). In
some embodiments, advancing assembly 150 may in-
clude a frame 155 that supports two or more rotatable
axles 152, 159. Frame 155 may support a front axle 152
at a front end 151 of frame, and a rear axle 159 at an
opposing rear end 153 of frame 155. However, in some
embodiments, additional axles may be present. A con-
veyor belt 154 on which products are positioned is ar-
ranged in a continuous loop around front and rear axles
152, 159 such that conveyor belt 154 extends from front
end 151 to rear end 153 of frame 155. Conveyor belt 154
may define a planar surface between front and rear axles
152, 159 on which the products may be positioned.
[0015] In some embodiments, a pusher plate 156 may
be secured to conveyor belt 154 in a fixed position so that
pusher plate 156 moves from rear end 153 toward front
end 151 as conveyor belt 154 rotates about axles 152,
159. Pusher plate 156 may be arranged perpendicularly
to conveyor belt 154. Pusher plate 156 may help to
prevent products from tipping over as conveyor belt
154 rotates.
[0016] Front axle 152 may include a coupling 158
configured to be engaged by product retrieval assembly
to drive advancing assembly 150. Coupling 158 may be
fixed to front axle 152 so that rotation of coupling 158
results in rotationof axle152and rotationof conveyor belt
154. Coupling 158 may be fixed at an end of axle 152. In
some embodiments, coupling 158 may be integrally
formed with front axle 152 or otherwise permanently
secured to front axle 152. In some embodiments, cou-
pling 158 may be a gear. In operation, product retrieval
assemblymoves toa locationat or adjacent front end151
of advancing assembly 150 and engages coupling 158
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via a drive mechanism to rotate coupling 158 and front
axle 152 to rotate and advance conveyor belt 154 and
product toward front end 151 and into product retrieval
assembly. In this way, advancing assembly 150 does not
include its own drive mechanism, and instead a drive
mechanism of a product retrieval assembly is used to
actuate advancing assembly 150, simplifying construc-
tion of the vending machine and minimizing the cost of
manufacture.
[0017] Vending machine 100 may include a delivery
mechanism 180 configured to convey a selected product
from the product storage area to delivery portal 116, as
shown in FIG. 4. In some embodiments, delivery me-
chanism 180 may include a product retrieval assembly
160 that is movable via an x-y mechanism 170. Product
retrieval assembly 160 may be configured to drive ad-
vancing assemblies (see, e.g., FIG. 3) and to receive a
product from advancing assembly. X-y mechanism 170
may be configured to move product retrieval assembly
160 in an X-Y plane (in a vertical direction or Y-direction
and in a horizontal direction or X-direction) to the location
of an advancing assembly that stores the selected pro-
duct, and tomoveproduct retrieval assembly 160 and the
retrieved product to delivery portal 116.
[0018] In some embodiments, x-y mechanism 170 for
moving product retrieval assembly 160 may include a
lower horizontal guide 172, an upper horizontal guide
174, and a vertical guide 178. However, in some embodi-
ments, only a single horizontal guide may be present.
Lower horizontal guide172maybe locatedat a lower end
of product storage area 120, and upper horizontal guide
174 may be located at an upper end of product storage
area 120. Lower and upper horizontal guides 172, 174
may be arranged out of the view of the consumer. Lower
and upper horizontal guides 172, 174 may be arranged
parallel to one another. Lower horizontal guide 172 may
include a first end 171 opposite a second end 173. Upper
horizontal guide 174may similarly include a first end 175
opposite a second end 176. Each of the upper and lower
horizontal guides 172, 174may includeamotor 182, 184.
However, in some embodiments, only one of the hori-
zontal guides may include a drive mechanism, such as a
motor.
[0019] Vertical guide 178 may be movably coupled to
upper and lower horizontal guides 172, 174. Vertical
guide 178 may be arranged perpendicularly to upper
and lower horizontal guides 172, 174. A first end 177
of vertical guide 178 may be movably coupled to lower
horizontal guide 172 and an opposing second end 179 of
vertical guide 178 may be movably coupled to upper
horizontal guide 174. Vertical guide 178 may move re-
versibly between first ends 171, 175 and second ends
173, 176 of horizontal guides 172, 174.
[0020] Product retrieval mechanism 160 may be mo-
vably coupled to vertical guide 178 of x-y mechanism
170. Product retrieval mechanism 160 may reversibly
move between first and second ends 177, 179 of vertical
guide 178 so that product retrieval mechanism 160 may

be arranged at a desired elevation. Vertical guide 178
may include a motor for moving product retrieval me-
chanism 160 along vertical guide 178.
[0021] In some embodiments, x-y mechanism 170 is a
belt-driven x-y mechanism 170, as shown in FIG. 5. In
such embodiments, x-ymechanism170may include one
ormorebelt assemblies210 formovingvertical guide178
inanX-directionalonghorizontal guides172,174,and for
moving product retrieval mechanism 160 along vertical
guide 178 in a Y-direction. In such embodiments, vertical
guide 178 may include a belt assembly 210 having a first
wheel 212 arranged at first end 177 of vertical guide 178,
a second wheel 214 arranged at second end 179 of
vertical guide 178, and a belt 216 arranged in a contin-
uous loop around first and second wheels 212, 214. In
some embodiments, belt 216 may be configured as a
strap, rope, cable, or chain. At least one of first and
second wheels 212, 214 may be driven by a motor to
rotate belt 216 about first and second wheels 212, 214.
Product retrievalmechanism160maybe fixed tobelt 216
so that product retrievalmechanism 160 translates along
vertical guide 178 as belt 216 rotates. Product retrieval
mechanism 160 may include one or more rollers that
engage vertical guide 178 to facilitate movement of pro-
duct retrieval mechanism 160 along vertical guide 178.
[0022] Similarly, each horizontal guide 172, 174 may
include a belt assembly 220 having a first wheel 222
arranged at first end 171, 175 of horizontal guide 172,
174, a second wheel 224 arranged at second end 173,
176 of horizontal guide 172, 174, respectively, and a belt
226 arranged in a continuous loop around first and sec-
ond wheels 222, 224. At least one of first and second
wheels 222, 224 may be driven by a motor 182, 184 to
rotate belt 226 about first and second wheels 222, 224.
Vertical guide 178 may be fixed to belts 226 so that
vertical guide 178 translates along horizontal guides
172, 174 as belts 226 rotates. Vertical guide 178 may
include one ormore rollers that engage horizontal guides
172, 174 to facilitate movement of vertical guide 178
along horizontal guides 172, 174.
[0023] In some embodiments, x-y mechanism 170 for
movingproduct retrieval assembly 160maybe formedas
disclosed in U.S. Patent No. 10,490,014 B2. In such
embodiments, x-y mechanism 170 may include one or
more lead screws and nut assemblies. Specifically, each
horizontal guide 172, 174 may include a horizontal lead
screw, and vertical guide 178 may include a vertical lead
screw. The vertical lead screw may be movably coupled
to the horizontal lead screws with a nut configuration at
first and second ends 177, 179 of vertical guide 178.
When horizontal lead screws are rotated, such as by a
motor, vertical guide translates linearly along horizontal
guidesbetweenfirst ends171,175andsecondends173,
176 of horizontal guides.
[0024] Similarly, product retrievalmechanism 160may
be coupled to vertical lead screw of vertical guide 178 via
a nut configuration such that product retrieval mechan-
ism 160 moves along vertical lead screw as vertical lead
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screw is rotated viaamotor. Product retrievalmechanism
160 may move reversibly along vertical guide 178 be-
tween first and second ends 178, 179.
[0025] In some embodiments, other types of x-y me-
chanisms 170 may be used instead of a system of lead
screws and nut assemblies to move product retrieval
assembly 160.
[0026] X-y mechanism 170 may be supported by a
frame 181 (see, e.g., FIG. 4). Frame 181 may have a
rectangular configuration. Frame 181 may secure x-y
mechanism 170 to housing 110 of vending machine
100 (see, e.g., FIG. 2). Further, delivery portal 116 may
be secured to frame 181. X-y mechanism 170may place
product retrieval assembly 160 in communication with
delivery portal 116 so that product retrieval assembly 160
may convey a product into delivery portal 116 for access
by a consumer. In some embodiments, product retrieval
assembly 160 may at least partially enter delivery portal
116, such as via an anti-theft gate. Further, product
retrieval assembly 160 may cause a door 118 of delivery
portal 116 to open when product retrieval assembly 160
engages with delivery portal 116 so that the product may
be accessed by the consumer.
[0027] In someembodiments, a handpresence sensor
119 may detect the presence of a consumer’s hand in or
near delivery portal 116, as shown in FIG. 1. Hand pre-
sence sensor 119 may determine when the product has
been removed from delivery portal 116. In some embodi-
ments, hand-presence sensor 119 may be, for example,
an infrared sensor, among other sensors. A product
sensor 168 of product retrieval assembly 160, as dis-
cussed below, may alternatively or additional be used to
detect when product is removed from product retrieval
assembly 160.Once the product has been removed from
delivery portal 116, as determined by product sensor 168
and/or hand presence sensor 119, product retrieval me-
chanism 160 may be moved away from delivery portal
116 so that door 118 of delivery portal 116 is closed, and
anti-theft gate is closed. Product retrieval mechanism
160 may retrieve further products selected by the con-
sumer or may return to an idle position until a new
transaction is initiated by a consumer.
[0028] In some embodiments, a product retrieval as-
sembly160mayactuateanadvancingassembly150and
receive aproduct fromadvancing assembly 150.Product
retrieval assembly 160may include a cup 162 configured
to receive aproduct fromproduct storagearea 120, and a
drivemechanism164configured toactuateanadvancing
assembly 150 in product storage area 120 to move a
product 300 into cup 162, as shown in FIG. 6.
[0029] In some embodiments, cup 162 may include a
base 161 and a sidewall 163 extending upwardly from
base 161. Sidewall 163 may extending around a portion
of a perimeter of base 161. In some embodiments, side-
wall 163mayhavea curvature, andmayhaveaC-shape.
However, cup 162 may have various configurations sui-
table for receiving and supporting a product 300. In
operation, a product 300 arranged in an upstanding

orientation may be received on base 161 in a standing
orientation with the product 300 supported by sidewall
163 to prevent product 300 from falling off of product
retrieval assembly 160. In some embodiments, sidewall
163 may be formed of a transparent material so that
product 300 is visible while in cup 162 allowing a con-
sumer to watch product 300 as it is moved from product
storage area 120 to delivery portal 116.
[0030] Drive mechanism 164 may be secured to base
161 of cup 162 such that drive mechanism 164 is ar-
ranged beneath cup 162. In some embodiments, drive
mechanism 164 may include a motor 165 that drives a
gear train 167.Gear train 167may includeagear 169 that
is configured to engage the coupling of an advancing
assembly in the product storage area of the vending
machine.
[0031] Drive mechanism 164 is configured to actuate
advancing assembly 150, and particularly a coupling 158
of advancing assembly 150, as shown in FIG. 7. Drive
mechanism 164 includes a motor 165 that drives a gear
train 167 configured to engage coupling 158. Thus, when
a gear 169 of gear train 167 engages coupling 158, gear
169 rotates coupling 158 and front axle 152 to drive
conveyor belt 154.
[0032] Drive mechanism 164 includes a movable arm
166 that moves from a stowed position to an extended
position to engage coupling 158, as best shown in FIG. 7.
Movable arm 166 rotates about an axis Z, and in some
embodiments may rotate up to 180 degrees. Gear train
167 extends onto movable arm 166 so that gear 169
configured to engage coupling 158 of advancing assem-
bly 150 is arranged on movable arm 166. Movable arm
166may remain in stowed position until product retrieval
mechanism 160 is moved to a location of an advancing
assembly 150.Whenproduct retrieval assembly 160 is at
a location of an advancing assembly 160, movable arm
166maymove to extended position so that gear 169may
engage coupling 158 of advancing assembly 150. In
some embodiments, gear train 167 and movable arm
166 may be arranged on a side of base 161. In this way,
gear train 167may be out of the path of a product into cup
162.
[0033] In some embodiments, product retrieval as-
sembly 160may include aproduct sensor 168 configured
to detect a product within cup 162, as shown in FIG. 8.
Sensor 168 may be a capacitive sensor. However, in
some embodiments, sensor 168 may be other types of
sensors, such as a weight sensor, a force sensor, or a
photosensor, among others. Sensor 168 may be ar-
ranged on base 161 of cup 162.
[0034] Sensor 168 may be in communication with a
control unit 190 that controls operation of vending ma-
chine 100, as shown in FIG. 9. Control unit 190may be in
communication with a memory 192 that stores instruc-
tions for executing the vending operation. Control unit
190may control deliverymechanism180 andmay cause
x-y mechanism 170 to move product retrieval assembly
160 to the location of an advancing assembly on which a
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desired product is stored. Control unit 190 may control
motors 182 of x-y mechanism 170 that cause movement
of product retrieval assembly 160. Control unit 190 may
then activate drive mechanism 164 of product retrieval
assembly 160 toactuateanadvancingassembly causing
to move a product into product retrieval assembly 160.
Once the product is received in product retrieval assem-
bly 160 as determined by sensor 168, control unit 190
may deactivate drivemechanism164 to stop actuation of
the advancing assembly. Once drive mechanism 164 is
deactivated, control unit 190 may cause x-y mechanism
170 to move product retrieval assembly 160 to the de-
livery portal.
[0035] In some embodiments, control unit 190 may
also be in communication with a user interface 130 for
receiving user input, such as a beverage selection, and
also a payment processing unit 138 for authorizing a
consumer tomake a purchase or for receiving a payment
source from the consumer prior to receiving user input or
prior to dispensing a product. In some embodiments,
payment processing unit 138 may include a slot config-
ured to receive paper bills, coins or tokens, a card reader
to read a magnetic stripe or electronic chip of a payment
card, suchasacredit card, debit card, gift card, or the like.
Payment processing unit 138 may include contactless
payment options, such as a near field communication
(NFC) antenna configured to detect a contactless pay-
ment card, a transceiver capable of communicating with
a portable electronic device, such as a smartphone,
smartwatch, tablet or the like, for receiving electronic
payment (e.g., Paypal or cryptocurrency); a scanner
configured to scan a code on a portable electronic device
to receive mobile payment from a consumer (e.g., Apple
Pay or Google Pay). Payment processing unit 138 may
include a sensor configured to identify a consumer and
access a consumer account having a payment source
based on the detected consumer identity. Vending ma-
chine 100 may identify the consumer via facial recogni-
tion, voice recognition, or other biometric recognition, or
by communicating with the consumer’s portable electro-
nic device, or by scanning a code displayed on the
portable electronic device or receiving a signal or com-
munication from the portable electronic device. In this
way, the consumer need not provide a payment source at
the time of purchase, and the consumer’s account may
be charged for the dispensed product. The consumer’s
account may be associated to a payment source or
method, or the account may have a preloaded balance.
[0036] User interface 130 may receive user input via
one ormore actuators 132, such as buttons, keys, levers,
dials, or switches, among others. User interface 130may
alternatively or additionally include a display screen 134
for displaying information and instructions. Display
screen 134 may be an electroluminescent display
(ELD), a liquid crystal display (LCD), a light emittingdiode
(LED) display, an organic LED (OLED) display, a quan-
tum dot display (QLED), a plasma display (PDP), or an
electronic paper (e-ink) display, among others. In some

embodiments, display screen 134maybe a touch screen
display configured to receive the user input. Display
screen 134 may display instructions and information,
andmaydisplayagraphical user interface (GUI). In some
embodiments, user input may include entry of a product
number or code on a keypad or touchscreen, user input
may includepressingapush-button that corresponds toa
particular product, or user input may include touching a
touch screen at a location at which a desired product
name or image is displayed.
[0037] User input is received by control unit 190 from
user interface 130, and control unit 190may determine a
location of product within the product storage area of
vending machine 100. Control unit 190 may retrieve
product location information from a memory 192, as
shown in FIG. 10. Each advancing assembly 150 in
product storage area 120 may have a coordinate, such
as a shelf number (e.g., shelf 1, 2, 3) representing a Y-
value, and a row number (e.g., row 1, 2, 3, etc.) repre-
senting an X-value. The identity of the product at each
coordinate may be saved in memory 192, such as in a
database 194. Thus, control unit 190 may receive the
user input via user interface 130 and may determine the
coordinate for that selected product stored in a memory
192, and actuate the x-ymechanism tomove the product
retrieval assembly to the coordinate for the selected
product. For example, if user selects Product A, control
unit may retrieve the location of Product A from memory
192, which is row 1, shelf 2, and may actuate the x-y
mechanism 170 to move the product retrieval assembly
160 to row 1, shelf 2.
[0038] An exemplary method of dispensing a product
from a vending machine 1100 is shown in FIG. 11. The
vendingmachinemaymoveaproduct retrieval assembly
having a cup and a drive mechanism to a location of an
advancing assembly on which a selected product is ar-
ranged 1110. The product retrieval assembly may be
movable within product storage area via an x-y mechan-
ism. The product retrieval assembly may engage a cou-
pling of the advancing assembly via the drivemechanism
of the product retrieval assembly 1120. A conveyor belt of
the advancing assembly may be driven by the drive
mechanism to move the product from the advancing
assembly into a cup of the product retrieval assembly
1130. In some embodiments, a sensor may determine
when the product is received within the cup, and actua-
tion of the drivemechanismmay ceasewhen the product
is detected in the cup by the sensor. Once the product is
received in the cup, the product retrieval assembly dis-
engages the coupling of the advancing assembly. The
product retrieval assembly and the product may then be
moved to a delivery portal of the vending machine 1140.
The product retrieval assembly may be moved to the
delivery portal by the x-y mechanism of the vending
machine. Once the product is moved to the delivery
portal, the product retrieval assembly may return to an
idle position, ormaymove to the location of an advancing
assembly for retrieving an dispensing further products
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selected by the consumer.
[0039] In some embodiments, the method of dispen-
sing a product 1200 may include additional steps as
shown in FIG. 12. Vending machine may receive pay-
ment source from a consumer or authorize consumer to
perform a transaction 1202. Once the consumer is
authorized or payment is received, the vending machine
may receive a user input on a user interface that corre-
sponds to a product selection of the consumer 1204. The
control unitmay retrievea locationof theselectedproduct
within theproduct storagearea fromamemory1206.The
memory may store a database that includes location
information for each product within product storage area.
Vending machine may then be operated to retrieve the
product from the location as described in method 1100,
and upon receiving the location information, the product
retrieval assembly may be moved to the location of the
advancing assembly on which the product is arranged
1210.
[0040] FIG. 13 illustrates an exemplary computer sys-
tem1300 inwhichembodiments, or portions thereof,may
be implemented as computer-readable code. Control
unit 190 as discussed herein may be computer systems
havingall or someof thecomponentsof computer system
1300 for implementing processes discussed herein.
[0041] If programmable logic is used, such logic may
execute on a commercially available processing platform
or a special purposedevice.Oneof ordinary skill in the art
may appreciate that embodiments of the disclosed sub-
ject matter can be practiced with various computer sys-
tem configurations, including multi-core multiprocessor
systems, minicomputers, and mainframe computers,
computer linked or clustered with distributed functions,
as well as pervasive or miniature computers that may be
embedded into virtually any device.
[0042] For instance, at least one processor device and
a memory may be used to implement the above de-
scribed embodiments. A processor device may be a
single processor, a plurality of processors, or combina-
tions thereof. Processor devices may have one or more
processor "cores."
[0043] Various embodiments of the invention(s) may
be implemented in terms of this example computer sys-
tem 1300. After reading this description, it will become
apparent to a person skilled in the relevant art how to
implement one or more of the invention(s) using other
computer systems and/or computer architectures.
Although operations may be described as a sequential
process, someof theoperationsmay in fact beperformed
in parallel, concurrently, and/or in a distributed environ-
ment, and with program code stored locally or remotely
for access by single or multi-processor machines. In
addition, in some embodiments the order of operations
may be rearranged.
[0044] Processor device 1304 may be a special pur-
pose or a general purpose processor device. As will be
appreciated by persons skilled in the relevant art, pro-
cessor device 1304 may also be a single processor in a

multi-core/multiprocessor system, such system operat-
ing alone, or in a cluster of computing devices operating
in a cluster or server farm. Processor device 1304 is
connected to a communication infrastructure 1306, for
example, a bus, message queue, network, or multi-core
message-passing scheme.
[0045] Computer system 1300 also includes a main
memory 1308, for example, random access memory
(RAM), and may also include a secondary memory
1310. Secondary memory 1310 may include, for exam-
ple, a hard disk drive 1312, or removable storage drive
1314. Removable storage drive 1314 may include a
floppy disk drive, a magnetic tape drive, an optical disk
drive, a flashmemory, or the like. The removable storage
drive 1314 reads from and/or writes to a removable
storage unit 1318 in a well-known manner. Removable
storage unit 1318 may include a floppy disk, magnetic
tape, optical disk, a universal serial bus (USB) drive, etc.
which is read by and written to by removable storage
drive 1314. As will be appreciated by persons skilled in
the relevant art, removable storage unit 1318 includes a
computer usable storage medium having stored therein
computer software and/or data.
[0046] Computer system 1300 (optionally) includes a
display interface 1302 (which can include input and out-
put devices such as keyboards, mice, etc.) that forwards
graphics, text, and other data from communication infra-
structure 1306 (or from a frame buffer not shown) for
display on display unit 1330.
[0047] In alternative implementations, secondary
memory 1310may include other similar means for allow-
ing computer programs or other instructions to be loaded
into computer system1300.Suchmeansmay include, for
example, a removable storage unit 1322 andan interface
1320. Examples of such means may include a program
cartridge and cartridge interface (such as that found in
video gamedevices), a removablememory chip (such as
an EPROM, or PROM) and associated socket, and other
removable storage units 1322 and interfaces 1320which
allow software and data to be transferred from the re-
movable storage unit 1322 to computer system 1300.
[0048] Computer system 1300 may also include a
communication interface1324.Communication interface
1324 allows software and data to be transferred between
computer system 1300 and external devices. Commu-
nication interface 1324may include amodem, a network
interface (such as an Ethernet card), a communication
port, a PCMCIA slot and card, or the like. Software and
data transferred via communication interface 1324 may
be in the form of signals, which may be electronic, elec-
tromagnetic, optical, or other signals capable of being
received by communication interface 1324. These sig-
nals may be provided to communication interface 1324
via a communication path 1326. Communication path
1326 carries signals andmay be implemented usingwire
or cable, fiber optics, a phone line, a cellular phone link,
an RF link or other communication channels.
[0049] In this document, the terms "computer program
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medium" and "computer usable medium" are used to
generally refer to media such as removable storage unit
1318, removable storage unit 1322, and a hard disk
installed in hard disk drive 1312. Computer program
medium and computer usable medium may also refer
tomemories, such asmainmemory 1308 and secondary
memory 1310, which may be memory semiconductors
(e.g. DRAMs, etc.).
[0050] Computer programs (also called computer con-
trol logic) are stored in main memory 1308 and/or sec-
ondary memory 1310. Computer programs may also be
received via communication interface 1324. Such com-
puter programs, when executed, enable computer sys-
tem 1300 to implement the embodiments as discussed
herein. In particular, the computer programs, when exe-
cuted, enable processor device 1304 to implement the
processes of the embodiments discussed here. Accord-
ingly, such computer programs represent controllers of
the computer system 1300.Where the embodiments are
implemented using software, the softwaremay be stored
in a computer programproduct and loaded into computer
system 1300 using removable storage drive 1314, inter-
face 1320, and hard disk drive 1312, or communication
interface 1324.
[0051] Embodiments of the invention(s) also may be
directed to computer program products comprising soft-
ware stored on any computer useable medium. Such
software, when executed in one ormore data processing
device, causes a data processing device(s) to operate as
described herein. Embodiments of the invention(s) may
employ any computer useable or readable medium. Ex-
amples of computer useable mediums include, but are
not limited to, primary storage devices (e.g., any type of
random access memory), secondary storage devices
(e.g., hard drives, floppy disks, CD ROMS, ZIP disks,
tapes, magnetic storage devices, and optical storage
devices, MEMS, nanotechnological storage device,
etc.).
[0052] It is to be appreciated that the Detailed Descrip-
tion section, and not theSummary andAbstract sections,
is intended to be used to interpret the claims. The Sum-
mary andAbstract sectionsmay set forth one ormore but
not all exemplary embodiments of the present inven-
tion(s) as contemplated by the inventors, and thus, are
not intended to limit the present invention(s) and the
appended claims in any way.
[0053] The present invention has been described
abovewith the aid of functional building blocks illustrating
the implementation of specified functions and relation-
ships thereof. Theboundariesof these functional building
blocks have been arbitrarily defined herein for the con-
venience of the description. Alternate boundaries can be
defined so long as the specified functions and relation-
ships thereof are appropriately performed.
[0054] The foregoing description of the specific embo-
diments will so fully reveal the general nature of the
invention(s) that others can, by applying knowledgewith-
in the skill of the art, readily modify and/or adapt for

various applications such specific embodiments, without
undue experimentation, and without departing from the
general concept of the present invention(s). Therefore,
such adaptations and modifications are intended to be
within the meaning and range of equivalents of the dis-
closed embodiments, based on the teaching and gui-
dance presented herein. It is to be understood that the
phraseology or terminology herein is for the purpose of
description and not of limitation, such that the terminol-
ogy or phraseology of the present specification is to be
interpreted by the skilled artisan in light of the teachings
and guidance herein.
[0055] The breadth and scope of the present inven-
tion(s) should not be limited by any of the above-de-
scribed exemplary embodiments, but should be defined
only in accordance with the following claims.

Claims

1. A delivery mechanism (180) for a vending machine
(100), comprising: an x-y mechanism (170); and
a product retrieval assembly (160)movable by the x-
y mechanism (170) in an x-direction and in a y-
direction that is perpendicular to the x-direction,
wherein the product retrieval assembly (160) com-
prises:

a cup (162) for receiving a product;
a drive mechanism (164) comprising a motor
(165) and a gear train (167) configured to drive
an advancing assembly (150) on which the pro-
duct is positioned to advance the product into
the cup (162), wherein the drive mechanism
(164) further comprises a movable arm (166)
configured to move from a stowed position to an
extended position to engage a gear (169) of the
gear train (167) arranged on the movable arm
(166)with a coupling of the advancing assembly
(150), wherein the movable arm (166) is rotata-
ble about an axis from the stowed position to the
extended position.

2. A vending machine (100), comprising:

a housing (110) defining a product storage area
(120) and a delivery portal (116);
an advancing assembly (150) within the product
storage area (120) configured to advance a
product, wherein the advancing assembly
(150) comprises:

an axle (152) having a coupling;
a conveyor belt (154) rotatable about the
axle (152);
a pusher secured to the conveyor belt (154)
and configured to push the product as the
conveyor belt (154) rotates;
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adeliverymechanism (180) according to claim1
that is configured to convey the product from the
product storage area (120) to the delivery portal
(116).

3. The vendingmachine (100) of claim2,wherein the x-
y mechanism (170) comprises a horizontal guide, a
vertical guide arranged perpendicularly to the hor-
izontal guide and movable along the horizontal
guide, and wherein the product retrieval assembly
(160) is movable along the vertical guide.

4. The vending machine (100) of claim 2, wherein the
axle (152) and the coupling are arranged at a front
end of the advancing assembly (150).

5. The vending machine (100) of claim 2, wherein the
cup (162) includes a base and a sidewall extending
upwardly from the base, and the gear train (167) and
movable arm (166) are arranged on a side of the
base.

6. The vending machine (100) of claim 2, further com-
prising:

a user interface for receiving a user input corre-
sponding to a selection of a product, and
a control unit in communication with the user
interface and the delivery mechanism (180),
such that the control unit operates the delivery
mechanism (180) to retrieve the product based
on the user input.

7. The vending machine (100) of claim 2, wherein the
cup (162) of the product retrieval assembly (160)
comprises a sensor configured to detect when the
product is locatedwithin thecup (162), andoptionally
wherein the sensor comprises a capacitive sensor.

8. The delivery mechanism (180) of claim 1, wherein
the x-y mechanism (170) comprises a horizontal
guide, a vertical guide arranged perpendicularly to
the horizontal guide and movable along the horizon-
tal guide, andwherein theproduct retrieval assembly
(160) is movable along the vertical guide.

9. The delivery mechanism (180) of claim 1, wherein
the drive mechanism (164) is arranged beneath the
cup (162).

10. A method for dispensing a product in a vending
machine (100), comprising:

moving a product retrieval assembly (160) com-
prising a cup (162) and a drivemechanism (164)
to a location of an advancing assembly onwhich
the product is arranged;
engaging a coupling of the advancing assembly

(150) via the drive mechanism (164) of the pro-
duct retrieval assembly (160),whereinengaging
the coupling comprises moving a movable arm
(166) of the product retrieval assembly (160)
from a stowed position to an extended position
in which a gear (169) of the drive mechanism
(164) arranged on the movable arm (166) en-
gages the coupling of the advancing assembly
(150) by rotating the movable arm (166) about
an axis;
advancing the advancing assembly (150) by
driving the advancing assembly (150) with the
drive mechanism (164) of the product retrieval
assembly (160) to move the product from the
advancing assembly (150) into the cup (162) of
the product retrieval assembly (160); and
moving theproduct retrieval assembly (160)and
the product to a delivery portal (116) of the
vending machine (100).

11. Themethod of claim 10, whereinmoving the product
retrieval assembly (160) to the locationof theproduct
comprises:

moving a vertical lead screw along a horizontal
screw;
moving the product retrieval assembly (160)
along the vertical screw to the location of the
product.

12. Themethod of claim 10, further comprising receiving
a user input via a user interface, wherein the user
input corresponds to a selection of a product, and
retrieving a location of the selected product from a
memory that storesproduct location information, and
moving the product retrieval assembly (160) to the
location.

Patentansprüche

1. Ausgabemechanismus (180) für einen Verkaufsau-
tomaten (100), umfassend:

einen x-y-Mechanismus (170);
eine Produktentnahmeanordnung (160), die
durch den x-y-Mechanismus (170) in einer x-
Richtung und in einer y-Richtung, die senkrecht
zu der x-Richtung verläuft, bewegbar ist, wobei
die Produktentnahmeanordnung (160) umfasst:

einen Becher (162) zum Aufnehmen eines
Produkts;
einen Antriebsmechanismus (164), umfas-
send einen Motor (165) und ein Zahnrad-
getriebe (167), die dazu eingerichtet sind,
eine Vorschubanordnung (150) anzutrei-
ben, auf der das Produkt positioniert ist,
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um das Produkt in den Becher (162) voran-
zuschieben, wobei der Antriebsmechanis-
mus (164) desWeiteren einen beweglichen
Arm (166) umfasst, der dazu eingerichtet
ist, sich von einer eingefahrenen Position in
eine ausgefahrene Position zu bewegen,
um ein Zahnrad (169) des Zahnradgetrie-
bes (167), das an dem beweglichen Arm
(166) angeordnet ist, mit einer Kupplung
der Vorschubanordnung (150) in Eingriff
zu bringen, wobei der bewegliche Arm
(166)umeineAchsevondereingefahrenen
Position in die ausgefahrene Position dreh-
bar ist.

2. Verkaufsautomat (100), umfassend:

ein Gehäuse (110), das einen Produktlagerbe-
reich (120) und ein Ausgabeportal (116) defi-
niert;
eine Vorschubanordnung (150) innerhalb des
Produktlagerbereichs (120), die dazu eingerich-
tet ist, ein Produkt voranzuschieben, wobei die
Vorschubanordnung (150) umfasst:

eine Achse (152), die eine Kupplung auf-
weist;
ein Förderband (154), das um die Achse
(152) drehbar ist;
einen Schieber, der an dem Förderband
(154) befestigt und dazu eingerichtet ist,
das Produkt zu schieben, wenn sich das
Förderband (154) dreht;
einen Ausgabemechanismus (180) nach
Anspruch 1, der dazu eingerichtet ist, das
Produkt aus dem Produktlagerbereich
(120) zu demAusgabeportal (116) zu beför-
dern.

3. Verkaufsautomat (100) nach Anspruch 2, wobei der
x-y-Mechanismus (170) eine horizontale Führung
und eine vertikale Führung, die senkrecht zu der
horizontalen Führung angeordnet und entlang der
horizontalen Führung bewegbar ist, umfasst, und
wobei die Produktentnahmeanordnung (160) ent-
lang der vertikalen Führung bewegbar ist.

4. Verkaufsautomat (100) nach Anspruch 2, wobei die
Achse (152) und die Kupplung an einem vorderen
Ende der Vorschubeinheit (150) angeordnet sind.

5. Verkaufsautomat (100) nach Anspruch 2, wobei der
Becher (162) eine Basis und eine Seitenwand, die
sich von der Basis nach oben erstreckt, aufweist und
das Zahnradgetriebe (167) und der bewegliche Arm
(166) an einer Seite der Basis angeordnet sind.

6. Verkaufsautomat (100) nachAnspruch2, desWeite-

ren umfassend:

eine Benutzerschnittstelle zum Empfangen ei-
ner Benutzereingabe, die der Auswahl eines
Produkts entspricht, und
eine Steuereinheit in Kommunikation mit der
Benutzerschnittstelle und demAusgabemecha-
nismus (180), dergestalt, dass dieSteuereinheit
den Ausgabemechanismus (180) auf der
Grundlage der Benutzereingabe betätigt, um
das Produkt zu entnehmen.

7. Verkaufsautomat (100) nach Anspruch 2, wobei der
Becher (162)derProduktentnahmeanordnung (160)
einen Sensor umfasst, der dazu eingerichtet ist zu
detektieren, wenn sich das Produkt innerhalb des
Bechers (162) befindet, und wobei optional der Sen-
sor einen kapazitiven Sensor umfasst.

8. Ausgabemechanismus (180) nach Anspruch 1, wo-
bei der x-y-Mechanismus (170) eine horizontale
Führung und eine vertikale Führung, die senkrecht
zu der horizontalen Führung angeordnet und ent-
lang der horizontalen Führung bewegbar ist, um-
fasst, und wobei die Produktentnahmeanordnung
(160) entlang der vertikalen Führung bewegbar ist.

9. Ausgabemechanismus (180) nach Anspruch 1, wo-
bei der Antriebsmechanismus (164) unterhalb des
Bechers (162) angeordnet ist.

10. Verfahren zum Ausgeben eines Produkts in einem
Verkaufsautomaten (100), umfassend:

Bewegen einer Produktentnahmeanordnung
(160), die einen Becher (162) und einen An-
triebsmechanismus (164) umfasst, zu einer
Stelle einer Vorschubanordnung, auf der das
Produkt angeordnet ist;
Ineingriffnehmen einer Kupplung der Vorschub-
anordnung (150) über den Antriebsmechanis-
mus (164) der Produktentnahmeanordnung
(160), wobei das Ineingriffnehmen der Kupp-
lung das Bewegen eines beweglichen Arms
(166) der Produktentnahmeanordnung (160)
aus einer eingefahrenen Position in eine aus-
gefahrene Position umfasst, in der ein Zahnrad
(169) des Antriebsmechanismus (164), das an
dem beweglichen Arm (166) angeordnet ist, die
Kupplung der Vorschubanordnung (150) durch
Drehen des beweglichen Arms (166) um eine
Achse in Eingriff nimmt;
Voranschieben der Vorschubanordnung (150)
durch Antreiben der Vorschubanordnung
(150) mit dem Antriebsmechanismus (164)
der Produktentnahmeanordnung (160), um
das Produkt von der Vorschubanordnung
(150) in den Behälter (162) der Produktentnah-
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meanordnung (160) hineinzubewegen;
Bewegen der Produktentnahmeanordnung
(160) und des Produkts zu einem Ausgabepor-
tal (116) des Verkaufsautomaten (100).

11. Verfahren nach Anspruch 10, wobei das Bewegen
der Produktentnahmeanordnung (160) zum Lager-
ort des Produkts umfasst:

Bewegen einer vertikalen Leitspindel entlang
einer horizontalen Spindel;
Bewegen der Produktentnahmeanordnung
(160) entlang der vertikalen Leitspindel zum
Lagerort des Produkts.

12. Verfahren nach Anspruch 10, des Weiteren umfas-
send das Empfangen einer Benutzereingabe über
eine Benutzerschnittstelle, wobei die Benutzerein-
gabe einer Auswahl eines Produkts entspricht, und
das Abrufen eines Lagerortes des ausgewählten
Produkts aus einem Speicher, der Produktlagerort-
Informationen speichert, und das Bewegen der Pro-
duktentnahmeanordnung (160) zu dem Lagerort.

Revendications

1. Mécanisme de distribution (180) pour un distributeur
automatique (100), comprenant :

un mécanisme x-y (170) ; et
un ensemble de récupération de produit (160)
pouvant être déplacé par le mécanisme x-y
(170) dans une direction x et dans une direction
y qui est perpendiculaire à la direction x, dans
lequel l’ensemble de récupération de produit
(160) comprend :

ungodet (162)destinéà recevoirunproduit ;
un mécanisme d’entraînement (164)
comprenant un moteur (165) et un train
d’engrenages (167), configuréspourentraî-
ner un ensemble d’avancement (150) sur
lequel le produit est positionné pour faire
avancer le produit dans le godet (162), dans
lequel le mécanisme d’entraînement (164)
comprend en outre un bras mobile (166)
configuré pour se déplacer d’une position
repliée à une position déployée afin demet-
tre en prise un engrenage (169) du train
d’engrenages (167) disposé sur le bras
mobile (166) avec un accouplement de l’en-
semble d’avancement (150), dans lequel le
bras mobile (166) peut tourner autour d’un
axe de la position repliée à la position dé-
ployée.

2. Distributeur automatique (100), comprenant :

un caisson (110) définissant une zone de stoc-
kage de produits (120) et un portique de distri-
bution (116) ;
unensembled’avancement (150) à l’intérieur de
la zone de stockage de produits (120), configuré
pour faire avancer un produit, dans lequel l’en-
semble d’avancement (150) comprend :

un axe (152) comportant un accouplement ;
une bande transporteuse (154) pouvant
tourner autour de l’axe (152) ;
un poussoir fixé à la bande transporteuse
(154) et configuré pour pousser le produit
pendant que la bande transporteuse (154)
tourne ;
unmécanisme de distribution (180) selon la
revendication1qui est configurépour trans-
porter le produit de la zone de stockage de
produits (120) au portique de distribution
(116).

3. Distributeur automatique (100) selon la revendica-
tion2, dans lequel lemécanismex-y (170) comprend
un guide horizontal, un guide vertical disposé per-
pendiculairement au guide horizontal et mobile le
long du guide horizontal, et dans lequel l’ensemble
de récupérationdeproduit (160)estmobile le longdu
guide vertical.

4. Distributeur automatique (100) selon la revendica-
tion 2, dans lequel l’axe (152) et l’accouplement sont
disposés à une extrémité avant de l’ensemble d’a-
vancement (150).

5. Distributeur automatique (100) selon la revendica-
tion 2, dans lequel le godet (162) inclut une base et
une paroi latérale s’étendant vers le haut à partir de
la base, et le train d’engrenages (167) et le bras
mobile (166) sont disposés sur un côté de la base.

6. Distributeur automatique (100) selon la revendica-
tion 2, comprenant en outre :

une interface utilisateur destinée à recevoir une
entrée utilisateur correspondant à une sélection
d’un produit, et
une unité de commande en communication
avec l’interface utilisateur et le mécanisme de
distribution (180), de telle sorte que l’unité de
commande actionne le mécanisme de distribu-
tion (180) sur la base de l’entrée utilisateur pour
récupérer le produit.

7. Distributeur automatique (100) selon la revendica-
tion 2, dans lequel le godet (162) de l’ensemble de
récupération de produit (160) comprend un capteur
configuré pour détecter lorsque le produit est situé
dans legodet (162), et éventuellement dans lequel le

5

10

15

20

25

30

35

40

45

50

55



12

21 EP 4 200 822 B1 22

capteur comprend un capteur capacitif.

8. Mécanisme de distribution (180) selon la revendica-
tion1, dans lequel lemécanismex-y (170) comprend
un guide horizontal, un guide vertical disposé per-
pendiculairement au guide horizontal et mobile le
long du guide horizontal, et dans lequel l’ensemble
de récupérationdeproduit (160)estmobile le longdu
guide vertical.

9. Mécanisme de distribution (180) selon la revendica-
tion 1, dans lequel le mécanisme d’entraînement
(164) est disposé sous le godet (162).

10. Procédé de distribution d’un produit dans un distri-
buteur automatique (100), consistant à :

déplacer un ensemble de récupération de pro-
duit (160) comprenant un godet (162) et un
mécanisme d’entraînement (164) vers un em-
placement d’un ensemble d’avancement sur
lequel le produit est disposé ;
mettre en prise un accouplement de l’ensemble
d’avancement (150) via le mécanisme d’entraî-
nement (164) de l’ensemble de récupération de
produit (160), dans lequel mettre en prise l’ac-
couplement consiste à déplacer un bras mobile
(166) de l’ensemble de récupération de produit
(160) d’une position repliée à une position dé-
ployée dans laquelle un engrenage (169) du
mécanisme d’entraînement (164) disposé sur
le bras mobile (166) est mis en prise avec l’ac-
couplement de l’ensemble d’avancement (150)
en faisant tourner le bras mobile (166) autour
d’un axe ;
faire avancer l’ensemble d’avancement (150)
en entraînant l’ensemble d’avancement (150)
avec le mécanisme d’entraînement (164) de
l’ensemble de récupération de produit (160)
pour déplacer le produit de l’ensemble d’avan-
cement (150) jusque dans le godet (162) de
l’ensemble de récupération de produit (160) ; et
déplacer l’ensemble de récupération de produit
(160) et le produit vers un portique de distribu-
tion (116) du distributeur automatique (100).

11. Procédé selon la revendication 10, dans lequel dé-
placer l’ensemble de récupération de produit (160)
vers l’emplacement du produit consiste à :

déplacer une vis-mère verticale le long d’une vis
horizontale ;
déplacer l’ensemble de récupération de produit
(160) le long de la vis verticale vers l’emplace-
ment du produit.

12. Procédé selon la revendication 10, consistant en
outre à recevoir une entrée utilisateur via une inter-

face utilisateur, dans lequel l’entrée utilisateur cor-
respond à une sélection d’un produit, à récupérer un
emplacement du produit sélectionné à partir d’une
mémoire qui stocke des informations de localisation
de produit, et à déplacer l’ensemble de récupération
de produit (160) vers l’emplacement.
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